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Introduction
Exposure to cold can induce an exaggerated (local and
systemic) inflammatory response in a number of rare
disorders, including cryopyrin-associated periodic syn-
drome (CAPS), and idiopathic cold urticaria (CU).
Although it is widely recognized that temperature sensing
in neurons is mediated by several transient receptor
potential (TRP) channels, it is not known how immune
cells sense cold temperatures.
Objectives
In the present study we aimed to explore how inflam-
matory cells sense cold.
Methods
qRT-PCR, western blot and immunohistochemistry were
used to detect TRP mRNA and protein in several
human-derived cell lines, primary cells and skin biopsies.
Cytokine concentrations in culture supernatants of
stimulation assays were detected by ELISA.
Results
mRNA of different thermo-TRPs was detected in
PBMCs, macrophages and keratinocytes. The ‘cool’
menthol receptor TRPM8 is differentially expressed in
glycosylated form in immune cells, human fibroblast
and lymphoblast cell lines. TRPM8 expression was
detected in skin biopsies and localized to the keratino-
cytes and epithelial cells lining blood vessels. No differ-
ences in expression were observed between biopsies from
healthy controls and CAPS or CU patients. Preincubation
of PBMCs with menthol, a TRPM8-agonist, resulted in
enhanced interleukin-1 beta (IL-1b) secretion in response
to TLR stimulation.
Conclusion
TRPM8 is differentially expressed in human immune
cells in glycosylated form, indicating active regulation.
Ex vivo stimulation of PBMCs with menthol results in
an increased inflammatory response to TLR stimuli. We
hypothesize that in vivo cold exposure results in a
modulated inflammatory response, through activation of
temperature sensitive ion channels. This activation is
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